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(54) Method for the injection overmolding of plastics 



(57) A method for the injection-overmolding of plas- 
tics, particularly for obtaining components for sports 
shoes, the method entailing performing a first injection 
of a first soft material while producing channels (2), 
whereat an injection-overmolding of a second rigid 
material is performed which affects not only the chan- 



nels but also regions adjacent thereto. The injection- 
overmolding process is thus simplified, allowing greater 
flexibility and tolerance during design, also obtaining a 
product having more rigid regions which allow better 
use of the product. 
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Description 

The present invention relates to a method for the 
injection overmolding ot plastics, particularly usable to 
obtain components for sports shoes, such as for exam- 
ple shells for ski boots or for roller skates or ice skates 
or for ice shoes. 

Sports shoes, such as for example ski boots, are 
currently manufactured by using injection molds. 

The material injected in adapted presses therefore 
assumes the shape which is preset by the molds; the 
thickness is also predefined, since it is dictated by the 
structural requirements of the shoe. 

The material used for injection must have rigidity 
properties which meet the technical requirements and 
the stresses affecting the shoe. 

However, it has been observed that in sports shoes, 
and particularly in ski boots, for example, the shell has 
regions wherein particular hardness is required and 
regions wherein the stresses or the transmission of 
forces are considerably reduced. Accordingly, regions 
are provided in which the technical requirements do not 
demand the injected material to have high-level hard- 
ness properties. 

The optional use of a lower-quality material is also 
justified by a reduction in the weight of the shoe and in 
its costs. 

EP-A-0 645 101. by this same Applicant, discloses 
a ski boot with improved lateral containment having a 
rigid element which can be applied to a shell so as to 
affect the metatarsal, heel, and malleolar regions 
thereof at least at the inner side of the foot. 

Use of the rigid element has allowed to provide, for 
example, a shell by using a material to be injected which 
can be considered soft and has merely protective func- 
tions at a low cost. 

The term "soft material" is used to define, for exam- 
ple, a polyurethane having a hardness of 54 Shore D, 
available for example from the German manufacturer 
Bayer AG, and commercially known as DESMOPAN 
150 S. 

As an alternative, the term "soft* can be used to 
indicate a thermoplastic rubber having a hardness of 52 
Shore D, commercially available under the trade-name 
MEGOL DE 52, and manufactured by the Italian com- 
pany API S.p.A.. 

These materials are two of the possible examples 
of the use of "soft* materials, this term being used to 
designate any material which can deform during sports 
practice and therefore does not have such mechanical 
characteristics as to withstand the stresses or forces 
applied during sports practice. 

However, the hypothesis of producing the rigid ele- 
ment described in the cited application by injection- 
overmolding a "rigid" material on a base entailed prob- 
lems, since the above-described conventional proc- 
esses related to the issue being presented entail 
seepage of the "rigid" material or problems in centering 
the component of the shoe in the mold, and this accord- 
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ingly entails many inaccuracies in the regions for delim- 
iting one material from the other. 

The term "rigid material" is used to define material, 
such as polyurethane or polypropylene, which is harder 
5 than the material referenced to as "soft"; for example, 
polyurethane having a hardness of 67 Shore D, of the 
type produced commercially by Bayer AG under the 
trade-name DESMOPAN 8410, can be considered as a 
"rigid" material. 

10 As an alternative, polypropylene having a hardness 
ol 72 Shore D, marketed by the Dutch company DSM 
N.V. under the trade-name STAMILAN PHC 22, can be 
considered as a "rigid" material. 

In this case, too, those skilled in the art will know 

is immediately which injectable material to choose, among 
the possible solutions in addition to those which have 
been described, in order to achieve a desired mechani- 
cal rigidity or a desired softness for the various parts of 
the component of the sports shoe. 

20 The above-cited problems have also been 
observed in the production of the product disclosed in 
the above-cited EP-A-0 645 101, which also discloses a 
ski boot comprising a shell and a quarter, one whereof 
is constituted by a rigid lattice-like frame and by a soft 

25 covering element which is injection-over molded or 
associated with the frame. 

Use of conventional injection-overmolding proc- 
esses has in fact entailed seepages of material and dif- 
ficulties in centering the components in the mold. 

30 Therefore, if the prior art is used to achieve the 
injection-overmolding of two materials having different 
characteristics, even if there are clearly delimited 
regions in which injection-overmolding occurs, prob- 
lems occur related to seepage of the injection-overmo- 

35 lded material onto the underlying one, caused by 
inaccurate closure of the mold, as well as optimization 
problems if the injection-overmolding occurs "flush" with 
the underlying material. 

One possibility of obviating these problems might 

40 be to design and manufacture the molds very accu- 
rately, but this would entail very high consequent pro- 
duction costs and in any case production would be 
affected by a large number of rejects. 

An aim of the present invention is to solve the 

45 described problems, by eliminating the drawbacks of 
the cited prior art. A further aim of the invention is to pro- 
vide a method which allows to obtain, in particular, a 
component for sports shoes which is composed of two 
layers of plastic material having different hardness val- 

50 ues or different mechanical characteristics which are 
injection-overmolded with respect to each other without 
seepage of material. 

A further object of the present invention is to pro- 
vide an injection-overmolding process which allows to 

55 achieve greater flexibility and tolerance during design. 

A further object of the present invention is to pro- 
vide a method for injection-overmolding a second mate- 
rial over a first different material which allows to obtain a 
product offering good precision in the regions that 
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delimit the two materials. 

Still a further object of the present invention is to 
provide a method which has low costs for producing the 
molds, thus achieving a production which is affected by 
a low number of rejects. 

This aim, these objects, and others which will 
become apparent hereinafter are achieved by a method 
for the injection-overmolding of plastics, particularly for 
obtaining components for sports shoes, characterized 
in that a first injection of a first soft material is performed 
so as to produce one or more channels and an injection- 
overmolding of a second harder material is performed 
which affects said one or more channels and regions 
adjacent thereto. 

Further characteristics and advantages of the 
present invention will become apparent from the follow- 
ing detailed description of a particular but not exclusive 
embodiment of the method as illustrated in the accom- 
panying drawings, wherein: 

figure 1 is a lateral perspective view of a component 
of a sports shoe which is constituted by a shell of a 
ski boot; 

figure 2 is a view, similar to the preceding one, of 
the component, in which the first injection of a first 
soft material has been performed; 
figure 3 is a sectional view, taken along the plane 
Ill-Ill of figure 1; 

figure 4 is a view of a detail of figure 3; 
figure 5 is a view of a detail of figure 4. 

With reference to the above figures, the reference 
numeral 1 designates a shell of a sports shoe, such as 
for example a ski boot, to illustrate an application of the 
method according to the present invention. 

By means of a mold which may be produced with 
conventional systems, the method according to the 
invention comprises a first injection of a first "soft" mate- 
rial (according for example to the above-described 
specifications) in order to obtain the shell and form one 
or more channels or grooves 2, that may be intercon- 
nected, obtained along clearly defined primary lines. 

The primary lines, designated by the reference 
numerals 3a and 3b, follow the directions along which 
the forces acting on the boot and caused by the forces 
applied by the leg to the ski produce the highest stress; 
said lines are inclined with respect to the resting plane 
of the sole 4 and connect the toe region 5 to the region 
6 lying above the heel 7 of the foot, as well as the region 
8 adjacent to the heel 9 of the sole 4 to the, foot instep 
region 10. 

The method performs an injection-overmolding of a 
second "rigid" material (according to the above-stated 
specifications) which is such as to form a strong load- 
bearing frame 11 for the sports shoe; said injection- 
overmolding and the corresponcfing flow of the second 
material occur inside the mold along the channels 2, so 
as to affect not only the channels but also regions 12 
adjacent thereto. 
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The injection-overmolding of the "rigid" material 
entails the production of a greater thickness for the shell 
1 at the channels 2 and therefore along the primary 
lines 3a, 3b whereat the greatest stresses occur during 

5 sports practice. 

The thickness of the "rigid" material injection-over- 
molded on the first "soft" material determines the pres- 
sure acting in the mold closure regions; if said pressure 
is high, it does not cause seepages, because the see- 
to ond "rigid" material also affects the neighboring regions 
12 of the channels 2, which are characterized by a 
reduction in the thickness of the second "rigid" material 
during its injection which therefore entails a limited pres- 
sure and therefore a dramatic reduction in seepage 

15 possibilities. 

In order to further reduce this possibility, and thus 
increase the finish degree of the component of the 
sports shoe, it is possible to achieve optimum mold clo- 
sure by adjusting the closing pressure of the second 

20 mold so that the injection-overmolding performed on the 
semifinished part obtained by the first injection of the 
first "soft" material achieves a compression of said soft 
material in a region 13 which is adjacent to the edge 14 
of the impression formed to obtain the frame 1 1 . 

25 Regions having different rigidities according to the 
stresses that act in each individual region, for example 
of the boot are thus formed. 

The described method allows to obtain an excellent 
finish of the injection-overmotded edge, avoiding seep- 

30 age of the "rigid" material owing to the lower pressure 
applied by the reduced perimetric thickness thereof at 
the regions 12 which are adjacent to the channels 2. 

The method also allows to tolerate unexpected 
shrinkages of the "rigid" material without causing in any 

35 case a "groove" effect in the region where injection- 
overmolding on the first "soft" material is performed. 

A component for sports shoes is also obtained 
which has a desired outward aesthetic appearance; at 
the same time, a reduction in the design and production 

40 costs of the mold and in the production costs of the 
product is achieved, since extremely accurate design 
and construction of the molds is not required. It is thus 
possible to use a "soft" material, which is less expensive 
than the "rigid" material, at the same time achieving 

45 optimum comfort for the user and in any case an opti- 
mum transmission of forces to the sports implement. 

The method also allows to reduce the number of 
rejects caused by shrinkage of the injection-over molded 
material, by virtue of the tolerance provided at the 

so regions 12 adjacent to the channels 2, which in turn 
allow to differentiate the component of the sports shoe 
from the point of view of rigidity. 

Once again it is noted that the method also elimi- 
nates the possibility of perimetric seepages along the 

55 edge of the second mold for the injection-overmolding 
of the "rigid" material, allowing to achieve an excellent 
finish of the overmolded edge by means of the cali- 
brated compression performed by the second mold dur- 
ing injection-overmolding. 
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Finally, it is noted that the provision of the channels 
and the injection-overmolding of the "rigid" material at 
the regions 12 which are adjacent thereto allow to vary 
the aesthetic appearance of the frame of the sports 
shoe without having to redefine said channels and 
therefore without having to remake the molds, as 
instead occurs in the prior art. 

The method according to the invention is of course 
susceptible of numerous modifications and variations, 
within the scope of the claims. 

Likewise, the materials and the dimensions which 
constitute the individual channels, and/or the extent and 
extension of the regions 12 adjacent to the channels, 
and the thicknesses of the first and second materials, 
may also be the most pertinent according to specific 
requirements. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly, such ref- 
erence signs do not have any limiting effect on the inter- 
pretation of each element identified by way of example 
by such reference signs. 



nels (2) but also regions adjacent thereto. 

6. A method according to claim 5, characterized in 
that said injection-overmolding produces a strong 

5 load-bearing frame for said component of said 

sports shoe. 

7. A method according to claim 5, characterized in 
that said injection-overmolding of said rigid material 

10 produces, at said channels (2) and at said regions 
adjacent thereto, a higher thickness for said compo- 
nent with respect to said first injection of soft mate- 
rial. 

is 8. A method according to claim 5, characterized in 
that the closing pressure of said second mold is 
adjusted so that the injection-overmolding per- 
formed on said component of said sports shoe 
obtained from said first injection of said first soft 

20 material produces a compression thereof in a 
region adjacent to the edge (14) of the impression 
formed to obtain said injection-overmolding which 
constitutes a frame. 
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A method for the injection-overmolding of plastics, 
particularly for obtaining components for sports 
shoes, characterized in that a first injection of a first 
soft material is performed so as to produce chan- 
nels (2) and an injection-overmolding of a second 
harder material is performed which affects said 
channels (2) and regions adjacent thereto. 
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2. A method according to claim 1, characterized in 
that a first injection of a first soft material is per- 
formed by means of a first mold, obtained by con- 
ventional methods, in order to form said component 
for sports shoes and form channels. 

3. A method according to claim 2, characterized in 
that said channels are obtained along primary lines 
(3a,3b) which follow the directions along which the 
forces applied to said component during sports 
practice produce the highest stresses. 
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5. 



A method according to claim 2 for obtaining a shell 
for a ski boot or a skate, characterized in that said 
channels are formed along primary lines (3a,3b) 
which are inclined with respect to the resting plane 
of the sole (4) and connect the toe region (5) to the 
region lying above the heel (7) of the foot and con- 
nect the region lying adjacent to the heel of the sole 
(4) to the foot instep region. 

A method aocording to claim 2, characterized in 
that an injection-overmolding of a second rigid 
material is performed inside a second mold along 
said channels (2) so as to affect not only said chan- 
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